

Diseases of Sebaceous 

& Sweat Glands 


Sebaceous Glands 


Structure and physiology 


• Sebaceous glands are holocrine glands, i.e. their 
secretion is formed by complete destruction of the 
cells. The transit time of cells from formation to dis¬ 
charge is 7.4 days in average. 

• Each sebaceous gland consists of many lobes, 
each with a duct lined by stratified squamous epi¬ 
thelium. All ducts converge toward the main seba¬ 
ceous duct which opens into the pilosebaceous 
canal whose epithelium is continuous with surface 
epidermis. 

• They are distributed all over skin surface except 
palms & soles. They are large and numerous in mid¬ 
line of back, forehead, and face (about 400-900 
glands/cm 2 while elsewhere >100/cm 2 ). 



Sebaceous follicle 


• Free sebaceous glands (not associated with hair follicles) open directly to surface of the skin, 
e.g. Meibomian glands of eyelids, Tyson’s glands of prepuce, in female genitalia, and in the 
areola (Montgomery glands). 

• Sebaceous glands develop in the 13 th to 15 th week of intrauterine life (IUL) originating as bud¬ 
ding cells from the primordial follicular epithelium (buds from developing hair follicle root 
sheaths). 


• Sebum is the 1 st glandular product of human body. In IUL, they are regulated by maternal 
androgens. They remain active in neonatal period, but then involute in early childhood till 
puberty, where they undergo enlargement -> T sebum excretion. 


Composition 

• Sebum is a complex mixture of lipids. Howev¬ 
er, surface skin lipid film contains not only se¬ 
bum but also lipids from keratinizing epidermis. 

• Skin surface lipid consists of triglycerides (TG), 
free fatty acids (FFAs), cholesterol & choles¬ 
terol esters, wax esters & squalene (the last 
2 are produced only by sebaceous glands). 
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FFAs are formed in sebaceous ducts by effect of lipolytic enzymes on TG. 


Sebum composition 



Isolated gland (%) 

Epidermal lipids (%) 

Skin surface* (%) 

TG 

57 

65 

42 

FFAs 

0 

0 

15 

Wax esters 

25 

0 

25 

Squalene 

15 

0 

15 

Cholesterol esters 

2 

15 

2 

Cholesterol 

1 

20 

1 


* After hydrolysis of TG by bacteria 


The sebaceous glands do not convert squalene to sterols, whereas in epidermis, squalene synthesized in the lower 


layers is rapidly & totally converted to sterols, either t< 

to sebum & is virtually unique to humans. 

% 

Types of pilosebaceous follicles 

A) Terminal follicles: Characterized by long 
coarse terminal hairs & are situated in 
adults on scalp, beard, eyebrows, axillae 
& pubes. Acne does not develop in these 
follicles as the powerful erecting hair al¬ 
lows free excretion of sebum. 

B) Sebaceous follicles: Where acne devel¬ 
ops. They are characterized by large se¬ 
baceous gland & rudimentary hair follicles 
producing fine hairs which cannot with¬ 
stand sebum production. They are present 
mainly on face, shoulders, upper back & 
sternal region (sites of acne predilection). 

C) Vellus follicles: With fine, soft hairs cover¬ 
ing most of body of youngsters. With the 
onset of puberty, prepubertal vellus hairs 
in the beard, scalp, pubic & axillary re¬ 
gions become terminal hairs, while in the 
sites of predilection, become sebaceous 
follicles. 


precursors of Vitamin D or to cholesterol. Squalene is unique 


(A) V*IIu« follicle (D Sebseoous follicle (C) Terminal follicle 



Bolognia et at.. Dermatology Textbook, third edition, 
2012. 


Resident microflora within the pilosebaceous unit 

A Malassezia. 

B Staphylococcus epidermidis. 

C Propionibacterium spp.: There are three species of propionibacteria: P. acnes, P. granu- 
losum and, the least common, P. parvum. 

Pilosebaceous units also harbor Demodex mites, which increase in number in older adults and 
are rarely seen in prepubertal children. 

























Bolognia et ai, Dermatology Textbook , third edition, 2012. 

Functions of sebaceous giands/sebum or lipid film 

1. Control moisture loss from epidermis. 

2. Protection against fungal & bacterial infections: 

• Certain surface FFAs markedly reduce the growth of pathogenic organisms, such as 
Staphylococcus aureus, and suppression of sebaceous gland activity by isotretinoin may 
be followed by impetigo towards the end of a 4-month course. 

• Sebum or at least the product of its hydrolysis, is fungistatic. Fungi causing tinea pedis pref¬ 
erentially colonize areas that are not supplied with sebaceous glands and ringworm of the 
scalp becomes rare after puberty, when sebum production increases. 

3. Thermoregulatory role: Under hot conditions, their secretions emulsify eccrine sweat, leading 
to the formation of a sweat sheet which helps prevent the loss of individual sweat drops from 
the skin. In colder conditions, sebum changes its nature and repels rain from skin and hair. 

4. Sebocytes are capable of metabolizing and synthesizing the primary vitamin D metabolite 
1,25-dihydroxyvitamin D3. 

5. The sebaceous gland also secretes vitamin E (antioxidant) into the upper layers of the facial 
skin. This may serve to protect skin surface lipid and the upper stratum corneum from harmful 
oxidation. 























Measurement of sebaceous activity 

By placing a pad of cigarette papers for 3 hours on a limited area of forehead & then the 
sebum is extracted with diethyl ether. 


Control of sebaceous glands activity 


1. Androgen: Sebaceous gland is an androgen target organ. Administration of testosterone 
increases the size of the glands & sebum output of prepubertal boys, but not of adult males, 
where the glands appear to be under maximal stimulation of endogenous androgen. Seba¬ 
ceous gland activity varies from follicle to follicle & this may reflect different sensitivities to the 
effects of androgens, possibly due to variability in androgen receptor content or varying 
local levels of 5a-reductase, an enzyme which converts testosterone into the more active 
form dihydrotestosterone (DHT). The conversion of testosterone to DHT is 30 times higher in 
acne skin than in normal skin. 


2. Progesterone: It has no clear effect except in very large doses -> stimulation of sebaceous 
glands. 


3. Estrogen: It depresses sebaceous activity by reducing endogenous androgen production or 
it may act at peripheral site directly on sebaceous glands. 

4. Glucocorticoids: They inhibit sebaceous gland activity through either suppressing adrenal 
androgen production or by direct effect. 

5. Pituitary hormones: They increase sebaceous gland activity either by direct effect 
(a-melanocyte stimulating hormone), or indirectly through release of gonadal, adrenal or 
thyroid hormones. A sebotropic hormone may be present. 


6. Corticotrophin releasing hormone (CRH) and CRH-receptor-1: Increased levels are present in 
sebaceous glands of patients with acne vulgaris. They increase lipid and androgen synthesis 
and increase production of IL-6 and IL-8. 


Other factors controlling sebaceous glands activity* 



7. Retinoids: Histological changes in sebaceous gland size can be seen after 8 weeks of treat¬ 
ment. The sebaceous glands became smaller in size and the sebocytes appear undifferenti¬ 
ated with decreased lipid accumulation. 

8. Peroxisome proliferator-activated receptors (PPARs): 

• They are nuclear receptors that mediate epidermal growth, differentiation, & lipid metabo¬ 
lism. 

• There are three subtypes of PPARs (a, (5, and yl - y3) that differ in their tissue distribution and 
respective roles in mediating lipid metabolism. 

• PPARa ligands increase the formation of cornified envelopes, the expression of differentia¬ 
tion proteins and increases the mRNA for a variety of lipogenic enzymes. 

9. Insulin-like growth factors (IGF): 

• There are two forms of IGF: IGF-1 and IGF-2, with IGF-1 being the most abundant. 

• IGF-1 interacts with receptors on the sebaceous gland to stimulate its growth. 

• The actions of IGF-1 on sebaceous glands can be mediated by androgens. 

• Insulin can also act at the IGF-1 receptor, although with a 2-fold decreased affinity. 

10. Epidermal growth factor and keratinocyte growth tactor can stimulate the growth of seba¬ 
ceous glands. 


Journal of Lipid Research , Volume 49, 2008. 
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Sex 

Men 

Men>women 

Age 

13-16 years 

20-25 years 

Onset 

Sudden 

Slow 

Localization 

Face, neck, chest & back 

Clinical features 

Hemorrhagic ulcerations 

Nodules, cysts, polyporous 
comedones 

Systemic signs & 
symptoms 

Very common; malaise, fever, leukocytosis, 
elevated ESR, polyarthralgia, osteolytic bone 
changes, proteinuria, erythema nodosum, 
hepatomegaly, splenomegaly 

Uncommon 

Response to systemic 
antibiotic therapy 

No 

Yes 
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Drugs reported to cause acne or acne-like eruptions (Acne medicamentosa) 


f—— 1 — 

Hormones & steroids 

• Gonadotrophins. 

• Androgens. 

• Anabolic steroids. 

• Oral & topical steroids. 

Halogens 

• Bromides. 

• Iodides. 

• Halothane. 

Anti-epileptic drugs 

• Diphenylhydantoin (phenytoin). 

• Phenobarbitone. 

• Troxidone. 

---- - -■-*___1 

Anti-tuberculous drugs 

• Isoniazid. 

• Rifampicin. 

Miscellaneous 

• Chloral hydrate. 

• Cyanocobalamin. 

• Disulfiram. 

• Lithium. 

• Psoralens (with UVA). 

• Quinine. 

• Sulphur. 

• Thiouracil. 

• Thiourea. 
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Neonates 

Nose, cheeks, forehead 

Comedonal 

Both 

Infants 

Face 

Inflammatory 

Males 

Preteens (Figs 19,20) 

Centrofacial 

Comedonal 

Both 

Teens 

Face, trunk 

Mixed 

Both 

Adults 

Perioral, jawfine, chin 

--*-ii- 

Inflammatory 

Women 
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Topical retinoids 
Adapafene. 

• Azela/cacid. 

Predominantly antimicrobial 

* Topical antibiotics. 

o Erythromycin, 
o Clindamycin. 

0 Tetracycline. 

0 Erythromycin + Zinc. 

Azelaic acid. 

Benzoyl peroxide (BP) 

• Benzamycin (Bp + erythromycin) 

(TrI 

LLZI Ll_ fopicg| antibiot ics 


Antibiotics 
Hormonal regimens 
Anliandrogens 
Retinoids "isotretinoin" 
Other oral therapies 


Liquid nitrogen. 
Infrolesional steroids. 

* Lasers. 

Mlcroneedlingandpiatet 

nch plasma (PRPj f or 
atrophic acne scars. 
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Treatment of acne vulgaris 



Sjfe&tMW | . —] 


- 

Mild 

Moderate 

- j . 

Severe 

First line 

TR 

TR + topical 
antimicrobial* 

Oral ABt + TR ± BPO 

Oral Iso [may 
require concurrent 
oral corticosteroid, 
esp. for acne 
fulminans) 

Second line 

Alternative 

TR 

AA 

Salicylic acid 

Alternative TR + 
alt. topical anti¬ 
microbial 

AA 

Salicylic acid 
Topical dapsone 

Alternative 
oral ABt + ait. 

TR + BPO/AA 

Oral Iso 
Alternative 
oral AB+ + alt. 
TR ± BPO/AA 

Dapsone 

High-dose oral AB 
+ TR + BPO 

Options for 

female 

patients 



Oral contraceptive / antiandrogen 

Surgical 

options 

Comedo 

extraction 


Comedo 

extraction 

Comedo 

extraction 

ILCS 

ILCS 

Refractory 

to 

treatment 


Exclude gram-negative folliculitis 






• Female patient: Exclude adrenal or ovarian 
dysfunction. 

• Exclude use of anabolic steroid or other acne- 
exacerbating medications. 

Mainte¬ 

nance 



TR ± BPO 

■ 



* Antibiotic (e.g. clindamycin, erythromycin or sodium sulfacetamide) &/or BPO. 

* Tetracycline derivatives. t e.g. azithromycin or trimethoprim-sulfamethoxazole. 

TR: Topical retinoid. Oral AB: Oral antibiotic. Oral Iso: Oral Isotretinoin, AA: Azelaic add. ILCS: Intralesionol corticosteroid 
Bolognia etai. Dermatology, third edition. 2012. 
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Bpo(T) 
Antibiotics (T) 
Retinoids (T) 
Sebium AKN (T) 
Azelaic add (T) 
Tetracycline (S) 
Isotretinoin (S) 


- h— " 


+++ 


(S) = Systemic, (T) = Topical/ 
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Dermatologic 

. . i. 

• Acne. 

» Rosacea. 

• Bullous dermatoses. 

• Sarcoidosis. 

• Kaposi's sarcoma. 

• Pyoderma gangrenosum. 

• Hidradenitis suppurativa. 

• Sweet's syndrome. 

• al-antitrypsin deficiency panniculitis. 

• Pityriasis lichenoides chronica. 

Non- 

dermatologic 

• Rheumatoid arthritis. 

• Scleroderma. 

• Cancer. 

• Cardiovascular diseases: Abdominal aortic aneurysm, acute myocardial infarction. 

• Periodontitis. 
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Common & some uncommon side effects of isotretinoin and their management 





—- - ' 1 

Cheilitis 

Facial dermatitis 

Discoid dermatitis 
Xeroderma 

Lubricant 

Intermediate steroid ointment 

Potent steroid ointment com¬ 

bined with antiseptic & oral 
antibiotic 

Nasal dryness & 
soreness 

Lubricant 

Nasal rriupirocin 

Nasal mupirocin + oral antibiotic 

Blepharoconjunctivitis 

Lubricant 

Mild steroid/antibiotic 
combination 

Antibiotic eye ointment + oral 
antibiotics 

Arthralgia & myalgia 

Nil 

Paracetamol, aspirin, non-steroidal 

Headache 

Nil 

Paracetamol, dose reduction | Consider BIH*, stop therapy 

Pyogenic granuloma 

■ _ 

Nil 

__ 

Potent steroid ointment + cautery & curettage 

_____________—-' 


Note: If in doubt, reduce the dose of isotretinoin. BIH: Benign Intracranial Hypertension. 
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Anti-inflammatory effects of acne therapy 
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Punch excision 
(deep bases) 

Combined 

therapy 

ShaHpw < 3 mm 
diameter-lasej^ skin 
resurfacing 

Intralesional 

corticosteroids 

intralesional 

steraids 

Elevgjion & 
grafting 

Microgrqfl & 
subcision 

+ 

>3 mm diameter - 
laser skin resurfacing + 
punch 
election 

Intralesional S^J 
Intralesionol 
bleomycin 

Intralesional 5;FU 
Vascular laser 

Lase^cpsurfacing 
/ dermabrasion 
(many scars 
close together) 

± Filler 

Deep <,Z mm 
diameter-punch 
excision 

Compression 

AU r „ 

Intralesional 

bleomycin 

Compression 

a C j— - 

Spot TCAjceel 
(Fig. 42) 

Resurfacing 

microderm¬ 

abrasion 

Deep -^spot 
TCA peel 

(CROSS 

technique) 

>3 mm diameter - 
Punch excision or 
punchelevation 

Fractional ' aS,or 
thermolysis (deep or 
shallow) 
Dermabrasion 

CO 2 laser resurfacing 

Imiquimod after 
intralesional 
excision 
Cryojherapy 
Pulsed-dye laser 

Excision + 
electrotherapy 

Imiauimod after 
intralesionol 
excision 

1 


Early, appropriate treatment is the best to minimize the potential for acne scars* 

• Scarring is often the primary concern of a patient with acne 

• The treatment approach is usually determined by the scar characteristics and may involve 
resurfacing, surgical revision, and use of dermal fillers; in many cases, topical retinoids are a 
useful adjunct to procedures in management of scarring 

• Two key modifiable factors are linked to acne scars: A time delay between onset of acne 
and effective treatment and the extent/duration of inflammation 

• Early appropriate treatment that is continued for as long as necessary is the best way to 
prevent acne scarring 

• The progression of scarring despite aggressive traditional t/eatmenf is a primary rationale 
for use of oral isotretinoin. 
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Anti-Acne Agents 
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Irritation 
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Resistance 
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Differential diagnosis of acne 


Acne vulgaris (comedonal) 

• Closed: 

o Milia. 

o Osteoma cutis, 
o Sebaceous hyperplasia, 
o Syringomas, 
o Trichoepitheliomas*. 

• Open: 

o Contact acne. 

o Acne exacerbated by systemic corticosteroids & anabolic steroids, 
o Favre-Racouchot disease, 
o Nevus comedonicus. 

Acne vulgaris (Inflammatory) 

Rosacea. 

Perioral dermatitis. 

Folliculitis-culture-negative (normal flora), staphylococcal, gram-negative, eosinophilic. Pity- 
rosporum, Demodex. 

Acne/acneiform eruptions due to topical or systemic corticosteroids”, anabolic steroids or 
other medications (e.g. lithium, EGFR inhibitors). 

Pseudofolliculitis barbae, acne keloidalis nuchae. 

Furuncle / carbuncle. 

Lupus miliaris disseminatus faciei. 

Neurotic excoriations / factitial. 

Neonatal acne (neonatal cephalic pustulosis) 

Sebaceous hyperplasia. 

Milia. 

Miliaria rubra (especially pustular variant). 

Candidal infections. ' > 
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5- Compare between acne conglooata 6c acne ruiminans. 

6- Compare between Acneform eruptions & acne vulgaris 

7- Compare between neonatal acne & infantile acne 

8- Management and Medical ttt of nodulocystic acne. 

9- Acneform eruptions. 






















Type of comedo of acue conglobata ? 

Reason and ttt of an ftilmiuans and conglobata? 
Low dose uses of isotretinoin? 






























